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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The digital system which is characterized by providing the following and which connects between two or 
more modules by the digital signal transmission line, gives a common-clock signal to each module, sets up the timing 
for reception, and transmitted the digital signal between modules. The module which the module which should output 
the aforementioned digital signal is equipped with a clock reference signal output means to output the aforementioned 
common-clock signal inputted into this module as a clock reference signal from the output terminal of the 
aforementioned digital signal transmission line, and inputs the aforementioned digital signal is a means to create 
amendment data based on the phase contrast of the inputted aforementioned clock reference signal and the given 
aforementioned common-clock signal. A common-clock signal amendment means to generate the clock signal for 
reception of the aforementioned digital signal transmitted at the time of the normal mode by amendment of the 
aforementioned common-clock signal by this amendment data. 

[Claim 2] The digital system according to claim 1 characterized by providing the following. The aforementioned 
common-clock signal amendment means is a means to generate many clock signal groups of the form which was able 
to shift the timing of the aforementioned common-clock signal little by little. The selector of the adequate several stage 
for making a proper clock signal choose out of the generated clock signal group. A phase detection means to output a 
phase detecting signal according to the phase contrast of the clock signal for reception of the ideal obtained from the 
aforementioned clock reference signal according to the selection state of this selector, and the clock signal for actual 
reception outputted from the last stage of the aforementioned selector. A means to create the aforementioned 
amendment data for choosing the aforementioned selector based on the detected phase contrast. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Objects of the Invention] 
(Field of the Invention) 

this invention relates to the digital system which transmits a digital signal between modules. 
(Prior art) 

Generally, in digital systems, such as various computers and an integrated circuit, it consists of two or more modules, 
and is combined by the conmion-clock signal line for giving the common-clock signal for performing the digital 
transmission line for transmitting a digital signal, and this transmission, and data transmission is carried out between 
each module. 

In this seed digital system, if the operating state is examined, in consideration of the propagation delay by a difference 
and wire length of the working speed of a logical element, you have to set up the timing of the clock for reception, 
frequency, its precision, etc. 

However, since between modules is combined by many signal lines and the working speed and wire length of a logical 
element differ from each other in each even if it sets up the timing for reception in various digital circuits supposing an 
ideal circuit, even if it operates correcUy about a certain signal line, by another signal line, it may not operate correctly. 
Moreover, by a certain specific system, even if it operates correctly, when it does not operate correctly or a connection 
module is exchanged to another module, in another system, there is a complicated problem of the system which was 
operating correctly stopping operating correctly etc. 

Here, although the correction value of timing must be known using measuring instruments, such as an oscilloscope, 
and the timing of signal propagation must be adjusted according to each situation supposing it is going to raise the ' 
working speed of a system to a limitation, this is serious time and effort and cannot be performed in a big system. 
Then, with the conventional digital system, it had compromised on determining a clock frequency in the range which 
had a margin enough, and pressing down a clock frequency to a certain amount of value, after taking into consideratior 
the working speed of a logical element, a wire length, and dispersion of these values to some extent. 
(Object of the Invention) 

However, in the digital system from the former like the above, since it had a margin enough and the clock frequency 
was determined after taking into consideration the working speed of a logical element, a wire length, and dispersion of 
these values, a clock frequency could not be made higher but there was a trouble of having restricted the working spee< 
of a system sharply. 

Moreover, since the difference of the working speed of a propagation delay or an element was accepted as it was, there 
was a trouble of reducing system reliability. 

Then, this invention is not influenced by dispersion in the working speed of a logical element, the delay by wiring, and 

these values, but with the common-clock signal of a higher cycle, can make the signal transmission between modules 

able to perform, can have and carry out high-speed operation to the always optimal timing, and aims at offering the 

digital system which can aim at improvement in reliability. 

[Elements of the Invention] 

(The means for solving a technical problem) 

In order to solve the above-mentioned technical problem, this invention connects between two or more modules by the 
digital signal transmission line. In the digital system which gives a common-clock signal to each module, sets up the 
timing for reception, and transmitted the digital signal between modules The module which should output the 
aforementioned digital signal It has a clock reference signal output means to output the aforementioned common-clocl. 
signal inputted into this module as a clock reference signal from the output terminal of the aforementioned digital 
signal transmission line. The module which inputs the aforementioned digital signal By amendment of a means to 
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create amendment data based on the phase contrast of the inputted aforementioned clock reference signal and the given 
' aforementioned common-clock signal, and the aforementioned common-clock signal by this amendment data It is 
characterized by having a common-clock signal amendment means to generate the clock signal for reception of the 
aforementioned digital signal transmitted at the time of the normal mode. 
(Operation) 

As mentioned above, the digital system of this invention A clock reference signal output means is prepared in the 
module side which outputs one digital signal. It outputs towards the module which inputs a digital signal by making 
into a clock reference signal the common clock inputted into the module concerned. In the module side of the side 
which inputs the digital data of another side, a conmion-clock signal amendment means is established and amendment 
amendment data are created for the timing of a common-clock signal based on phase contrast with the aforementioned 
clock reference signal, and it constitutes so that the clock signal for reception may be generated. 
Thus, since this invention generates the clock signal for reception based on the clock reference signal transmitted 
through the digital signal transmission line, by easy composition, it is removed certainly and can apply [ consequently ] 
the influence of any errors by the propagation delay in the digital signal transmission line, the working speed of a 
logical element, etc. to high-speed-data transmission by various digital circuits. 
(Example) 

Hereafter, the example of this invention is explained. 

A view 1 is a block diagram showing the whole digital system composition concerning one example of this invention. 
In drawing, the digital system of this example has two module 2 A which operates by the common clock 1, and 2B, and 
changes, and both module 2A and 2B are mutually connected by the common-clock signal line 4 which gives the 
common-clock signal 3, and the digital signal transmission line 6 which transmits a digital signal (data) 5. In this 
example, module 2A shall transmit data and module 2B shall receive data. 

The aforementioned common-clock signal 3 and the data 5 for transmission are inputted, and aforementioned module 
2A is equipped with the flip-flop 7 for carrying out data output to the aforementioned digital signal transmission line 6, 
and the gate 8 as a clock reference signal output means, and it turns to it. 

The gate 8 sends out common-clock signal 3 A inputted into data 5A or this gate 8 outputted from the aforementioned 
flip-flop 7 according to the normal mode or timing setting mode to the aforementioned digital signal transmission line 
6. Generally, a mode change is made into timing setting mode before data transmission, and is switched to the normal 
mode after that. 

On the other hand, it has the flip-flop 10 received using clock signal 3C for reception into which data 5B inputted 
through the digital signal transmission line 6 under the normal mode is inputted from a circuit 9, and the control section 
1 1, the timing generation circuit 12 and the timing amendment circuit 13 as a timing amendment means in the 
aforementioned module 2B, and grows into it. 

First, if an outline is explained, a control section 1 1 will acquire the optimal timing information by the change of state 
of the aforementioned status signal F by giving the amendment data 16 to the timing amendment circuit 13 through a 
circuit 15 according to status signal F inputted through the aforementioned timing amendment circuit 13. Moreover, in 
the timing generation circuit 12, common-clock signal 3D is inputted, many clock signals of the form which was able 
to shift the timing are generated, and the timing amendment circuit 13 is provided with this through a circuit 17. 
Finally, by carrying out selection operation of the selector with which the interior was equipped by the aforementioned 
amendment data 16, to common-clock signal 3D, the timing amendment circuit 13 obtains the clock signal of the form 
which was able to shift timing suitably, sets this to clock signal 3for reception C, and outputs it to a flip-flop 10. In 
addition, since the aforementioned status signal F is outputted, in the case of the phase lead lag network, according to 
the phase contrast of reference clock signal 3B and clock signal 3C for reception, 1 and the phase detector to which 
status signal F of 0 is outputted in the case of delay are contained in this circuit 13. 

The detail of the timing generation circuit 12 was shown in the view 2, and the detail of a control section 1 1 and the 
timing amendment circuit 13 was shown in the view 3. 

In a view 2, the timing generation circuit 12 consists of the phase shift circuit equipped with the frequency multiplier 
by the PLL (Phase Locked Loop) circuit, and seven flip-flops 18, 19, 20, 21, 22, 23, and 24. A PLL circuit consists of 2 
phase comparator 25, a low pass filter 26, a voltage controlled oscillator (VCO) 27, and 1/8 frequency divider 28. If 
self-propelled oscillation frequency of 12.5MHz and VCO is now set to lOOMHz for the frequency of common-clock 
signal 3D of a system, in a steady state, the lOOMHz clock signal which synchronized with the aforementioned 
conmion-clock signal 3D throu^ the signal line 29 common to each flip-flops 18-24 will be given. By carrying out the 
phase shift of the signal which carried out dividing of the 100 aforementionedMHz clock to one eighth with the 
aforementioned lOOMHz clock, the 12.5MHz clock signal (CKO, CKl, -CK7) from which the phase finally shifted by 
a unit of 10ns is obtained, and this can be individually outputted from two or more circuits 17. 



In a view 3, 30, 31, and 32 are data selectors and 33, 34, and 35 are the delay element for 2.5ns which used the gate, 
and the delay element for 0.6ns 36, 37, and 38 are the same and using the gate. By this circuit 13, for 10ns by the 
selector 30 at a unit and a selector 31 2.5ns vinit. Phase correction of a timing signal is performed per 0.6ns by the 
selector 32. The clock signal of the form which was able to shift the phase little by little by performing phase 
correction for 0 to 80ns which is equivalent to a part for a roxmd term of a timing signal on the whole with the binary 
digit value of 7 bits per 0.6ns can be obtained. Arbitrary clock signals can be chosen according to the operating state of 
selectors 30, 31, and 32. 

Moreover, 39 is D-flip-flop for detecting the phase contrast between clock reference signal 3B inputted from the 
transmission line 6 in initiaUzation mode, i.e., timing setting mode, and clock signal 3C for reception outputted from 
the aforementioned selector 32. 40 and 41 are D-flip-flops formed in order to remove the METASU-table state of a 
flip-flop 39. 

The control section 1 1 shown in this drawing has amendment data setting circuit 1 1 A and store circuit 1 IB of a circuit 
14. next, amendment data setting circuit 1 1 A So that it may delay a phase if status signal F is 1, looking at status signal 
F of a circuit 14, and a phase may be advanced, if status signal F is 0 Selectors 30, 3 1 , and 32 are chosen, a selector 
selection signal is set up so that tiie phase contrast between clock reference signal 3B and clock signal 3C for reception 
may be set to 0, and it memorizes to store circuit 1 IB by using the selector set point at the time of phase contrast 0 as 
amendment data. That is, it means that the receiving timing information on the data sent from module 2A had been 
memorized by store circuit 1 IB as data for amendment at this time. The control situation of amendment data setting 
circuit 1 1 A was shown in the view 4. 

In a view 4, if the ideal clock signal 3C0 for reception and clock signal 3C for reception outputted from the timing 
amendment circuit 13 are contrasted, when status signal F changes to 1 to 0, or 0-1, by this example, timing error **1 
can be made into the minimum error so that it may be made **2. Therefore, final error **2 can be set to 0.6 or less ns. 
By the above, an error [ as opposed to the ideal clock signal 3 CO of clock signal 3C for reception by operation of the 
timing generation circuit 12, a control section 1 1, and the timing amendment circuit 13 ] can be set to 0.6 or less ns 
with the digital system of this example. 

Moreover, for example according to condition change, such as change of the circuit connection state in a module, 
change of a communications partner, or an environmental variation, since a timing setting can be carried out timely in 
advance of data transmission, the always optimal receiving timing can be set up according to the various bottoms of a 
condition. 

fiirthermore, the thing for which this store circuit 1 IB is made into the data table which set up amendment data to the 
bottom of two or more article affair since store circuit 1 IB was prepared in this example - each time - measuring — 
without condition change ~ responding ~ the optimal - receiving timing can also be set up 

Moreover, if it is the conventional method, although there are three modules A, B, and C and B, A, and C can combine 
with A logically, respectively Since tie mink designs differ, even if combinable, since it is between I/O according to 
this example and the transfer timing of a signal is automatically set up to the ability to have said that A and C were 
uncombinable, A and B can combine between modules freely and, moreover, become free [ the integrated state ]. 
In the above-mentioned example, although two for transmission and reception mainly explained the module, this 
invention is appHcable also to the digital system which has many modules more, and transmits and receives data. Also 
in this case, if the amendment data of the receiving timing to a communications partner are memorized to the store 
circuit, according to condition change, i.e., a conmiunication module, the optimal receiving timing can be set up 
quickly. 

Furthermore, in the above-mentioned example, although Mukai, on the other hand, showed the direction of data 
transmission, it can respond to both directions by giving a clock reference signal output means and a common-clock 
signal amendment means to a transmission-and-reception side, respectively. 
[Effect of the Invention] 

Since this invention is as above a digital system as given in a claim, it is not influenced by dispersion in the working 
speed of a logical element, the delay by wiring, and these values, but with the conmion-clock signal of a higher cycle, 
the signal transmission between modules can be made to be able to perform, high-speed operation can be had and 
carried out to the always optimal timing, and improvement in reliability can be aimed at. 
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PURPOSE:To always execute the signal transmission between modules at an optimal timing by 
inputting a clock reference signal to the module for inputting a digital signal and generating optimal 
receiving timing information, and correction a common clock signal so as to conform with the reception 
of the digital signal. 

CONSTITUTION:A control part 1 1 obtains optimal timing information by a state variation of a status 
signal F by giving correction data 16 to a timing correcting circuit 13 through a circuit 15 in accordance 
with the status signal F inputted through the timing correcting circuit 13. The timing correcting circuit 13 
obtains a clock signal of a form whose timing is shifted suitably against a common clock signal 3D by 
bringing a selector provided on its inside to selecting operation by the correction data 16, and outputs it 
as a receiving clock signal 3C to a flip-flop 10. In such a way. the signal transmission between modules 
can always be executed at an optimal timing. 
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